This year marks the 15th anniversary of the invention of the gene expression microarray. As mRNA transcripts serve as the blueprint within cells for making proteins, measuring mRNA levels was seen as an accurate and manageable way to investigate cell and tissue processes. Those earliest microarrays in 1995 could measure 48 transcripts in parallel in plants, 1 but within 1 year were scaled up to measure more than 1000 transcripts including those in human tissues. Today, these microarrays are essentially commodity items, commonly used to study human health and disease in hospitals and academic institutions, as well as in the biotechnology and pharmaceutical industry.
While tens of thousands of publications have already been published referencing microarrays, this is just the start. Similar arrays are already used to probe genetic differences in DNA, but even these will soon be supplanted by whole genome sequencing, where we can expect all three billion human base pairs to be sequenced for a few thousand dollars. The exponential decrease in costs for whole genome sequencing has been described as going beyond the decline we are used to from Moore's law. 2 These enormous amounts of molecular data make it clear that there is a pressing need for computational methods to analyze and interpret them.
Molecular data have never been foreign to the pages of JAMIA or AMIA Symposia. The second volume of JAMIA back in 1995 contained an article describing how the internet and newly introduced world wide web could be used to facilitate genome sequencing efforts across two academic genome centers and introduced concepts like yeast artificial chromosomes, sequence tagged sites and contigs. 3 The 2002 AMIA Fall Symposium suggested bioinformatics and medical informatics could and should be part of the same discipline of biomedical informatics.
While not every publication in bioinformatics is likely relevant to AMIA members, it is important to track those applying bioinformatics to human health and disease. Translational bioinformatics can be defined as 'the development of storage, analytic, and interpretive methods to optimize the transformation of increasingly voluminous biomedical data into proactive, predictive, preventive, and participatory health.' 4 Indeed, translational bioinformatics has been a core strategic area of importance for AMIA since 2008. Today, as more hospital and academic medical centers embrace molecular measurements for diagnosis and planning therapies, we recognize that the community of JAMIA readers will need to keep abreast of new developments and applications of translational bioinformatics. 5 In the past few years, however, it has been increasingly hard to find articles on translational bioinformatics in JAMIA.
However, with this month's issue, we hope to start reversing the trend. Starting with a Perspective on from Neil Sarkar and colleagues (see page 354), we are highlighting five manuscripts in the field of translational bioinformatics, and 'opening the doors' for submissions from investigators and authors in this field. 6 Recognizing the continued growth in bioinformatics, especially as related to human health and disease, in 2009 AMIA initiated the annual Summit on Translational Bioinformatics as a new annual meeting to address the growing need for a scientific conference to present and discuss developments and the application of methods in this field. At the 2011 Summit, several authors of top-ranked submitted poster abstracts were invited to expand their submissions into full manuscripts, which were then evaluated by JAMIA reviewers. One such manuscript appears in this month's issue. Hua Xu and colleagues (see page 387) show how dosing details locked within free-text electronic health records could be found using natural language processing, thus enabling a geneedosing association study for warfarin dosing at Vanderbilt University. 7 This work serves as a premier model of the type of translational research possible when bioinformatics and medical informatics investigators truly collaborate.
Few institutions have the considerable resources of Vanderbilt University, which has a DNA biobank linked to a de-identified electronic health record subset, but there are a few, notably the Mayo Clinic. In a manuscript this month, Pathak and colleagues (see page 376) show how standardized representations of clinical characteristics extracted from institutional electronic health records can be integrated to enable large scale genetics studies between Vanderbilt University and the Mayo Clinic. 8 As the genetic risk of disease is now theorized to result from a combination of rare DNA variants, 9 larger cross-country cohorts like these will be needed to identify these variants.
Integration of information on patients, samples, or data is indeed a common theme in translational bioinformatics. David Foran and colleagues (see page 403) highlight a new federated software system that can handle another type of biobank for pathology samples. 10 Processed into histology cores and distributed on a tissue microarray, these samples are proving to be invaluable for the high-throughput query of specific proteins. James Chen and colleagues (see page 392) show how comparing the genomic differences found across publicly available data from previous prostate cancer studies can yield a single core 'signature' that can distinguish prostate cancer patients with better prognosis from those with worse prognosis.
11
Translational bioinformatics grew out of the work of a small but cohesive group of researchers who bridged the gap between computational biology and medicine. It is with sad remembrance that we note the passing of Marco Ramoni, a pioneering spirit who was one of the first Track Chairs for the AMIA Summit on Translational Bioinformatics. So that his contributions to AMIA and the field of translational bioinformatics will not be forgotten, this year the Board of Directors established the Marco Ramoni Best Paper Award, to be presented each year at the AMIA Summit on Translational Bioinformatics. The manuscript from the award winner for 2011, Wei Wei, appears in this issue of JAMIA (see page 370).
12 Selected by an external review panel chosen by the Chair of the Scientific Program Committee and again peer reviewed by JAMIA reviewers, it is slightly ironic that the award winning manuscript is on the application of Bayes' theorem, coincidentally similar to Dr Ramoni's own work, which is summarized by Kohane and Szolovits (see page 367) in an invited academic tribute to our dear colleague. 13 Next year will see the fifth Summit on Translational Bioinformatics. With the approaching changes in the amount and diversity of datasets discussed above, we anticipate that data-centric approaches that compute on massive amounts of data (often called 'big data' 14 ) to identify patterns and make clinically relevant predictions will be increasingly common in translational bioinformatics. In anticipation, the 2012 Summit on Translational Bioinformatics will have four tracks focusing on research that take us from base pairs to the bedside, 15 with a particular emphasis on the clinical implications of mining massive datasets, and bridging the latest multimodal measurement technologies using the large amounts of electronic healthcare data that are increasingly available. We invite readers to submit extended (10-page) submissions for the Summit before the deadline of August 15. The top papers will be published in JAMIA after peer review and the editorial office will make all efforts to have them available online first by the time the Summit takes place on March 19e21, 2012 in San Francisco.
In closing, we have continued to note arguments over how much translational bioinformatics informatics investigators and professionals really need to know. To answer this, we must consider that we are entering a decade where tens of thousands of people have already obtained samplings of their own DNA sequences from consumer genomics companies, 16 with over 700 000 RNA microarray measurements already available to the public, 17 18 and we expect that 30 000 people will have their whole genome sequenced this year alone. 19 We must not keep assuming that if we just build and provide the right generalized tools and methods, others will take them and use them the right way to improve healthcaredthe field is oversaturated with tools already. If we best understand the tools and methods we build, we need to be the first to actually use those tools, and show the world what can be achieved. Instead of discussing how relevant translational bioinformatics is, we need to argue that biomedical informatics is the only field in biomedicine that is ready to revolutionize human health and healthcare using these tools and measurements.
